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ABSTRACT Obesity is an important risk factor for cardio-
vascular diseases and non-insulin-dependent diabetes, which are
chronic diseases that afflict American Indians and Alaska Natives
today. Because American Indians are not represented in most
national health and nutrition surveys, there is a paucity of data
on actual prevalence of obesity in American Indians. We esti-
mated prevalence of overweight and obesity for American Indian
adults, school-age children, and preschool children from existing
data. The prevalence of obesity in adults was estimated from
self-reported weights and heights obtained from a special survey
of American Indians performed as part of the 1987 National
Medical Expenditure Survey. Prevalence of obesity in American
Indians was 13.7% for men and 16.5% for women, which was
higher than the US rates of 9.1% and 8.2%, respectively. Obesity
rates in American Indian adolescents and preschool children
were higher than the respective rates for US all-races com-
bined. Am J Clin Nutr 1991;53:15355-428S.
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Introduction

Malnutrition was once an important problem for American
Indians (1). (Throughout this paper, the term American Indians
will be used to include both American Indians and Alaska Na-
tives.) At the turn of the century, obesity was rare with the few
obese cases found almost exclusively among those living on res-
ervations (2). Medical surveys conducted from 1898 to 1905 on
American Indians of the southwestern United States noted rare
cases of obesity. It is generally believed that obesity in American
Indians has increased since 1940 (3). By the late 1960s high rates
of obesity were reported in some tribes (4-7). More recent studies
conducted in specific tribes suggest that there are higher rates
of obesity for American Indians than for other US popula-
tions (8-12).

The magnitude of the obesity problem in American Indians
is not well understood or documented. American Indians are
not represented in most national health and nutrition surveys,
particularly the National Health and Nutrition Examination
Surveys (NHANES I and II). Studies to date on obesity preva-
lence have been based on limited population surveys of specific
tribes.

Because obesity is a major risk factor for the chronic diseases,
particularly non-insulin-dependent diabetes mellitus (NIDDM),
affecting American Indians today (12-22) and because there is

little ongoing collection of data on weight patterns in this group,
we estimated the prevalence of overweight and obesity in Amer-
ican Indians by using several different data sources. This paper
offers new data on the prevalence of obesity in the general
American Indian population by various age groups and a com-
prehensive review of the literature on obesity in specific American
Indian tribes, because an improved understanding of weight
patterns among American Indians has important public health
implications.

Estimates of prevalence of overweight and obesity for the adult
population were based on data collected by the National Medical
Expenditure Survey (NMES) of American Indians living on or
near reservations. For school-age children the data sources used
were the Adolescent Health Survey along with actual exami-
nations of schoolchildren in three American Indian communi-
ties. For preschool children information on obesity and over-
weight was obtained from the Centers for Disease Control (CDC)
Pediatric Nutrition Surveillance System (PedNSS). This paper
will review data on adults, school-age children, and preschool
children and compare American Indians at these ages with com-
parable groups in the US population.

Methods

Definitions of obesity and overweight

The prevalence of obesity and overweight were assessed by
using body mass index (BMI, in kg/m?). For adults the prevalence
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of overweight is defined as the percentage of adults with BMI
> 85th percentile of the NHANES II reference for men and
women aged 20-29 y: BMI = 27.8 for men and 27.3 for women
(23). The prevalence of obesity is defined as the percentage of
adults with BMI = 95th percentile: BMI = 31.1 for men and
> 32.3 for women (23). BMI has been reported to be suitable
for the evaluation of obesity in children (24) and as a good in-
dicator of total body fat (25, 26). For school-age children the
prevalence of overweight is defined as the percentage of children
with BMI = 85th percentile of the age- and sex-specific NHANES
II reference data (23). (The overweight category included the
children within the obesity subset.) The prevalence of obesity
was defined as the percentage of children with BMI > 95th per-
centile of the age- and sex-specific NHANES II reference (23).
The prevalence of obesity for preschool children was defined as
weight-for-height > 95th percentile of the National Center for
Health Statistics (NCHS)-CDC reference population (27). The
reported rates were analyzed by gender and age and compared
with NCHS-CDC reference data.

Data sources

Adults. Data for estimating the prevalence of obesity were
obtained from respondents to the first round of interviews of
the Survey of American Indians and Alaska Natives (SAIAN)
and of the household component of NMES. NMES was con-
ducted by the Agency for Health Care Policy and Research
(AHCPR) whereas SAIAN, a component of NMES, was com-
missioned by the Indian Health Service (IHS) and conducted
according to a design similar to NMES. SAIAN was designed
to produce unbiased national estimates of health status, health-
care use, health-insurance coverage, and expenditures of the
population served by IHS, an agency of the US Public Health
Service responsible for Indian health care (28). The reference
period for both the US and the SAIAN survey components was
1987. The questionnaire and procedures for data collection were
similar except for the addition of questions specific to American
Indian concerns, such as traditional medicine. Computation and
analysis of the prevalence of obesity for those > 18 y of age used
self-reported weights and heights to define BMI. For the SAIAN
survey, trained interviewers collected the data in person whereas
for the NMES household component the questionnaire collecting
health status data was self-administered. This survey included
3200 American Indian adults.

Although the weights and heights were self-reported, studies
conducted in adults revealed that self-reported weights and
heights corresponded closely to measured weight and heights,
but prevalence estimates were mostly affected at the extremes
of the relative weight range (29-33). Thus, this method may
underestimate the true prevalence of overweight and obesity in
American Indians. Also, inherent in the study design, the prev-
alence rates of obesity and overweight are for the American In-
dian population as a whole and do not provide tribal-specific
rates; thus, tribal or regional variation cannot be inferred.

School-age children and adolescents. In 1987-1989, American
Indian students aged 12-18 y in ~200 schools from 50 different
tribes participated in an adolescent health survey. Neither schools
nor students were sampled systematically. Self-reported weights
and heights were obtained from the survey questionnaires. The
12 745 participants included ~7% of the youths who were eli-
gible for IHS services and ~3% of all American Indian youths
aged 12-18 y in the United States. American Indians living in

urban areas or attending public schools were for the most part
excluded from this sample.

There are two major limitations to this survey. First, the va-
lidity of self-reported weights and heights for adolescents is un-
certain, which few reported studies have addressed (34, 35). If
systematic underreporting of weight existed among participants
in health surveys of individual adolescents, our findings may
underestimate the true prevalence of obesity and overweight.
Second, the sites where the health surveys of adolescents were
conducted were not randomly selected and cannot, therefore,
be considered representative of all American Indians.

Measured weights and heights of 746 schoolchildren aged 7-
17 y were obtained by IHS diabetes-program health personnel
in three specific American Indian communities in Arizona,
North Dakota, and Nebraska. All students in grades 4-6 in the
North Dakota tribe, 95% of high school students in the Arizona
tribe, and 96% of schoolchildren grades 3-12 in two Nebraska
tribes were measured in 1989-1990.

Preschool children—ages 0-4 y. The CDC PedNSS provides
ongoing surveillance of measured heights and weights of low-
income children participating in public health programs. These
programs include the special supplemental food programs for
women, infants, and children (WIC) and early periodic screening,
diagnosis, and treatment programs. In 1988 PedNSS collected
data on a total of 2 502 539 preschool children aged 0-4 y in
42 participating states and territories, including 54 774 American
Indian children. The prevalence of obesity was calculated for
American Indians and US all races by age.

Results

Adults

The 1987 estimated prevalence of overweight in American
Indian males > 18 y was 33.7% compared with the US rate of
24.1% for males and in American Indian females was 40.3%,
which is significantly greater than the US rate of 25.0% (Table
1). American Indian women were more overweight than the
men. For both men and women the prevalence varied by age,
with the highest prevalence generally occurring between 35 and
64y.

School-age children and adolescents

Based on self-reported heights and weights of the respondents
to the health survey of adolescents, 24.5% of adolescent American
Indian males and 25.0% of adolescent American Indian females
were overweight. The reported prevalence of obesity was higher
for the males (11.1%) than for the females (7.3%). It is apparent
that the overall rates of overweight and obesity exceed those of
the NHANES II reference data, because they far exceed the ex-
pected rates inherent in the definition.

Data from the three American Indian communities in Table
2 show considerable variation in obesity rates by region, although
each site indicates excess overweight in these school-age children.
Most striking are the adolescents from Arizona, where the prev-
alence of overweight among females aged 14-17 y was 78.3%
and that of obesity was 51.8%.

Preschool children—aged 0-4 y

The prevalence rate of obesity in American Indian children
aged 0-4 y participating in public health programs was 11.2%,
which is higher than the US all-races rate of 8.1% (Table 3). The
highest rate occurred in 1-y-old children (14.5%).
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TABLE |

Prevalence of overweight (BMI = 85th percentile) and obesity (BMI
= 95th percentile) in American Indian and Alaska natives and US all
races by gender and age, 1987*

Overweight Obese
American US all American US all
Age Indians races Indians races
Males
Total (18+ y) 33.7 24.1t 13.8 9.1
18-24y 215 13.1% 11.0 5.5¢
25-34y 31.8 19.5% 11.2 7.6
35-44y 37.8 27.0t 11.2 10.4
45-54 y 49.1 33.8t 28.2 14.1%
55-64 y 45.5 33.1¢ 16.5 13.0%
65+ y 25.2 23.0 11.1 5.4
Females
Total (18+ y) 40.3 25.0t 16.6 8.2t
18-24y 25.2 11.5% 1.7 3.9t
25-34y 45.1 17.4% 13.8 6.0t
35-44y 48.5 28.1% 19.7 10.8t
45-54 y 54.0 32.0t 18.7 10.9
55-64 y 45.6 36.2t 18.8 11.5
65+ y 45.6 30.1¢ 20.7 1.7

* Agency for Health Care Policy and Research, 1987 National Medical
Expenditure Survey (NMES). American Indians and Alaska Natives who
are eligible for care through the Indian Health Service (IHS) and who
live on or near reservations. BMI, body mass index in kg/m?2.

1 Statistically significant at a = 0.05.

1 Relative SE greater = 30%.

Discussion

Adults

Numerous studies of obesity conducted in American Indians
in the 1960s through the 1980s showed high rates of overweight
and increasing overweight within some tribes (Table 4). These
studies used various measures of obesity, including BMI, percent
desirable weight, and percent standard weight. The prevalence
of obesity was studied by Gray (44) in a Southwest Indian tribe
by using IHS data. Obesity was defined as = 95th percentile of
the NCHS norms for age and gender based on both weight and
BMI. Males and females of this tribe were significantly heavier
than those in the NCHS norms of all ages < 55 y (Fig 1). The
prevalence of obesity for females in this tribe was as high as 69%
for females aged 19-20 y and 59% for males aged 34-35 y (Fig
2), by using heights and weights recorded in the IHS computer-
based Patient Care Information System.

As discussed elsewhere in this symposium, the Pima Indians
also are obese and have the highest reported prevalence of
NIDDM in the world (12). Obesity for Pima Indians has been
increasing in recent years (45). Increases in weight and obesity
were noted between 1967 and 1977 and were greatest among
young adults < 35 y for whom the average weight gain was be-
tween 5.6 and 9.2 kg (45). Studies of Canadian Indians (20, 46),
with the exception of the Dogrib Indians of the Northwest Ter-
ritories (47), also show a high prevalence of obesity. A nutritional
survey of semiacculturated Tarahumara Indians in Mexico found
that they are predominantly lean, fit persons with rare cases of
obesity (48).

Various theories have been offered to explain the high prev-
alence of obesity in American Indians, namely, increased calorie

TABLE 2
Prevalence of overweight and obesity in three American Indian
school-age children populations

Overweight Obese
%

North Dakota boys, 9-13 y (n = 56)* 32.1 3.6
North Dakota girls, 9-13 y (n = 49)* 30.6 6.1
Nebraska boys, 7-17 y (n = 275)t 327 16.4
Nebraska girls, 7-17 y (n = 224)t 344 13.4
Arizona boys, 14-17 y (n = 59)¢ 74.6 4.1
Arizona girls, 14-17 y (n = 83)t 78.3 51.8

* 1989 school survey measured height and weight data; Devils Lake
Sioux tribe in North Dakota.

+ 1990 school survey measured height and weight data; Winnebago
and Omaha tribes in Nebraska.

1 1990 school survey measured height and weight data; a Southwest
tribe in Arizona.

intake and sedentary lifestyle (12). In addition, Neel’s thrifty-
gene hypothesis in 1962 suggested that obesity, insulin resistance,
and NIDDM result from the introduction of a continuous and
ample food supply to people who have evolved an ability to
store energy efficiently, permitting survival through millennia
of feast-famine cycles (49). In a study of Pima Indians, Ravussin
et al (50) identified Indian families with a propensity to gain
weight. These people, who had low resting metabolic rates, had
a fourfold increase in the risk of gaining > 7.5 kg in a 2-y period
compared with people with higher metabolic rates.

The role of obesity in relation to the onset of NIDDM has
been studied extensively in Pima Indians. Increase in the BMI
was significantly associated with increase in the number of new
cases (incidence) of NIDDM diagnosed (12). The role of obesity
as a risk factor for cardiovascular disease in American Indians
is currently under study (51). Whatever the associated health
risks, American Indians appear to be more obese than other
minority populations.

School-age children and adolescents

Excessive weight and fatness in American Indian school-age
children from various tribes were also observed by other inves-

TABLE 3
Age-specific rates of pediatric obesity in American Indians (including
Alaska Natives) and US all races, 1988*

American Indians US all races
Percentage Percentage
> 95th > 95th

Age n percentile n percentile
<ly 18 554 11.7 901 829 8.7
ly 13211 14.5 585730 11.3
24y 23009 9.0 940 624 6.3
Total 54774 11.2 2502 539 8.1

* Centers for Disease Control Pediatric Nutrition Surveillance System
(CDC Ped NSS), Atlanta, GA, 1988. Obesity defined as weight-for-height
> 95th percentile, National Center for Health Statistics (NCHS)-CDC
growth reference population.
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TABLE 4
Significant overweight in several American Indian-Alaska Native populations: percent of persons > 120% of desirable body weight
Percentage
Population Year Age Total Male Female Reference
Northeast and South
Oklahoma Seminole 1963 14+ y 23.1 343 4
Florida Seminole 1963 14+y 19.5 39.4 4
Cherokee 1965 35+y 28.8 24.6 29.8 5
Florida Seminole 1969 2-98 y 43.6 7
Oklahoma Indians 1972-1979 20+y 77.0 71.0 81.0 36
Penobscot 1981 Adults 350 37
Cherokee 1982 18-87 y 59.1 10
Midwest
Sioux 1970 Adults 60.6 38
West
Alaska Natives 1958 1544y 11.4 4.3 21.1 39
Cocopah 1969 5+y 65.4 48.8 77.1 6
Pimas 1971 25-44 y 97.0 40
Navajo 1956-1962 30-69 y 15.7 10.9 20.1 41
Navajo 1977 20+y 37.6 24.1 50.8 42
Pimas 1972 25-34y 60.0 58.0 12
Navajo 1982 20-90 y 63.0 11
Navajo 1987 20-74 y 42.1 54.7 8
Zunis 1987 20-39y 33.8 56.2 43
US all races 1976-1980 20-74 y 25.7 242 27.1 23

tigators (9, 12, 44, 52-54). In 1979 a survey of 277 Cherokee
Indian youths aged 13-17 y in North Carolina found no signif-
icant differences in height when compared with a national survey
(9). In contrast, mean body weights and triceps skinfold thick-
nesses of the Cherokee youths were significantly higher than
those shown by national reference data. Almost one-half (49.7%)
of the Cherokee boys and one-third (31.6%) of the girls had
skinfold thicknesses above the 85th percentile. Johnston et al
(53) found that American Indian schoolchildren aged 6-17 y
living in Minneapolis had markedly greater weight-for-height
indices and thicker skinfold thicknesses than the national ref-
erence data. Similar high levels of obesity were found in New
Mexico: 60 Navajo students in grades 4-6 and 24 Acoma Pueblo
children (52). A 1989 survey of all age and sex groups of Navajo
youths of both sexes which used measured height and weight
data, showed that the mean BMI of Navajo adolescents in all
age groups exceeded that of adolescents in the general US pop-
ulation (54).

Other data also support a secular increase in obesity and over-
weight among American Indian children and adolescents. Pima
children 5-18 y of age and of comparable height are now, on
average, 6 kg heavier than those at the turn of the century (12).
Sugarman et al (54) reported an increase in obesity in Navajo
schoolchildren over the past 35 y. Compared with data from
1955, mean heights increased 6.1% for boys and 4.4% for girls
in the 1989 survey of 1969 Navajo children aged 5-17 y, whereas
mean weights increased 28.8% for boys and 18.7% for girls.

Our findings are consistent with these and other recent studies
that suggest that American Indian youths have a higher preva-
lence of obesity than do adolescents from the general US pop-
ulation. The prevalence of obesity in the three selected American
Indian community studies in 1989-1990 was higher than in-
dicated by NHANES II reference data, particularly the extremely
high rates of overweight and obesity found in the Arizona Indian

adolescents. The prevalence of overweight and obesity for the
American Indian boys and girls from the adolescent health sur-
veys was higher than expected when compared with the
NHANES II reference data. It is unclear, however, to what degree
possible biases in self-reporting may have influenced the results,
but these data are probably underestimates and, therefore, rein-
force our supposition that American Indian youths have high
rates of obesity.

In contrast to the data presented here on the prevalence of
overweight in American Indian children, about one of four
school-age children in the United States is overweight (55). Re-
cent longitudinal data from the Bogalusa Health Study indicate
that children who are obese over consecutive examinations are
likely to become obese adults (56). This carrying of obesity into
adulthood is also likely to occur in American Indian children;
however, cohort studies are needed to follow these patterns. Be-
cause of the concern regarding the consequences later in life of
overweight among American Indian youths, particularly in re-
gard to NIDDM, intervention programs to encourage increased
physical activity and healthy eating habits are currently being
developed. In addition, there is a strong need for systematic
surveillance of growth indexes to determine the prevalence and
incidence of overweight in American Indians as a whole and
within specific tribal groups and to follow these patterns over
time.

Preschool children—ages 0-4 y

As in other age groups the prevalence of obesity was high in
preschool American Indian children compared with US pre-
school children. The prevalence of obesity in this population
exceeded the 5% of children who would be expected to rise above
the 95th percentile, by use of our definition, and exceeded the

* US all-races rate at each age. Our findings of high rates of obesity
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FIG 1. Mean BMI by age category for a Southwest tribe, with National Center for Health Statistics (NCHS) norms.

From reference 44.

are consistent with three recent studies of American Indian chil-
dren. In a 1988 study of Mescalero Apache children aged 1-5
y in New Mexico, Hauck et al found that there was a prevalence
of obesity of 17.9% and that children with obese mothers were
almost three times more likely to be obese than children with
nonobese mothers (FR Hauck, MM Gallaher, MK Serdula, M
Yang-Oshida, unpublished observations, 1989) . Similarly, chil-
dren with birth weights = 3 kg were almost three times more

likely to be obese than those with birth weights < 3 kg. In a
1975-1980 study of Navajo children aged < 2 y who attended
the Navajo Nation WIC Program, Peck et al (57) found that
these children had higher mean percentiles of weight-for-height
than did the NCHS-CDC reference population mean. Urban
Indian preschool children aged 2-6 y in Minneapolis were found
to have higher BMIs than did the comparison NHANES II
groups (53).
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FIG 2. Prevalence of obesity based on weight and BMI by age category in a Southwest tribe, 1986. From refer-

ence 44.

Several studies suggest a secular increase in pediatric obesity
in American Indians in the past three decades. Anthropometric
data obtained in the 1960s from surveys of preschool children
in selected tribes, including the Blackfeet, Navajo, White Moun-
tain Apache, and Alaska natives, showed the average American
Indian preschool child was below the average US white child in
both weight and height (58-60). Clearly that is not true today.

The degree to which obesity in early childhood imposes a risk
for obesity in adulthood is of great concern. Several studies sug-

gest that obese children are more likely to become obese adults
than are nonobese children (61-63). Johnston (64), in a review
of childhood obesity, concluded that the relative risk for obese
children becoming obese adults, compared with the risk for
nonobese children, may be as high as 2.3. The relative risk of
an obese child becoming an obese adult increases markedly with
age (65). If compared with lean peers, obese infants are 2.33
times more likely to become obese. By preadolescence the relative
risk is > 6. Thus, the older the obese child, the greater the prob-
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ability that he or she will become an obese adult. Thus, the
apparent increase in rates of obesity in preschool children may
presage increasing health problems related to obesity for adults.

Conclusion

Obesity and overweight are more prevalent in American In-
dians than in the US population in probably all age groups.
Adult American Indian men and women were significantly more
overweight than the comparable US population. Systematic sur-
veillance data on obesity that are similar to surveillance data on
chronic diseases are needed to understand the magnitude of the
problem in tribal-specific groups, particularly in the school-age
population. Intervention trials are needed urgently in American
Indian communities to develop and test effective diet and exercise
strategies for weight reduction in overweight individuals. Obesity
prevention may have a greater impact than weight-reduction
programs. To design and evaluate prevention programs we must
know more specifically the ages at which different tribal groups
begin to develop weight problems. Thus, longitudinal data on
incidence of overweight are needed.

We are indebted to the American Indians and Alaska Natives who
participated in the various surveys. Steve Helgerson, Jonathan Sugarman,
Linda Harris, Daniel Walden, William Knowler, Peter Bennett, and
David Pettitt provided invaluable guidance.
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